In this paper, we introduce the notion of partially ordered ε-chainable metric spaces and we derive new coupled fixed point theorems for uniformly locally contractive mappings on such spaces.
Introduction
The Banach fixed point theorem [4] is a simple and powerful theorem with a wide range of applications, including iterative methods for solving linear, nonlinear, differential, and integral equations. This theorem has been generalized and extended by many authors in various ways; see ( [1] [2] [3] , [5] - [24] ) and others.
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Recently, Ran and Reurings [20] , Bhaskar and Lakshmikantham [9] , Nieto and Lopez [18] , Agarwal, El-Gebeily and O'Regan [1] and Lakshmikantham and Ciric [11] presented some new results for contractions in partially ordered metric spaces (see also [3] , [5] , [6] , [10] , [12] [13] [14] [15] [16] [17] , [19] , [21] ). For a given partially ordered set X , Bhaskar and Lakshmikantham in [9] introduced the concept of coupled fixed point of a mapping X X X F   :
. Later in [11] Lakshmikantham and Ciric investigated some more coupled fixed point theorems in partially ordered sets. Very recently, Samet [21] extended the results of Bhaskar and Lakshmikantham [9] to mappings satisfying a generalized Meir-Keeler contractive condition.
In this paper, we introduce the notion of partially ordered ε-chainable metric spaces and we derive new coupled fixed point theorems for uniformly locally contractive mappings on such spaces. To begin, we first recall some definitions given in [9] which will be used in this work. be a given mapping.
We say that F has the mixed monotone property if for any X y x  , , we have:
be a given mapping. We say that 
.  We endow the product space X X  with the metric  defined by:
, we denote:
N is the set of all positive integers.
Main results
The following lemma is the principal tool used to prove the main results. 
Moreover, we have:
From (2)- (3) and using the mixed monotone property of F , we can show easily that for all i , we have:
Now, we claim that for all N m , we have:
To prove (5), we will argue by induction. This result is trivial for
(   uniformly locally contractive, we obtain: (5) 
Then, from (4) and since F is ) , (   uniformly locally contractive, we obtain: 
Similarly, one can show that
Combining (6) and (7) and using that
This makes end to the proof. Now, we are able to prove some theorems. We start by studying the existence of a coupled fixed point. Our first result is the following. 
Now, we will show that   
With the continuity of F , (9) implies that
Using the triangular inequality, (9) and (10), we obtain:
. Similarly, we have :
( y x is a coupled fixed point of F . This makes end to the proof.
As it is showed in [9] , if we require that the underlying metric space X has an additional property, the previous result is still valid for F not necessarily continuous. We discuss this in the following theorem. 
Since F is ) , (   uniformly locally contractive, from (11)- (12), we get:
Using the triangular inequality, from (11) and (13), we obtain :
. By a similar argument, we can show that
( y x is a coupled fixed point of F and the proof is completed.
One can prove that the coupled fixed point is in fact unique, provided that the product space X X  endowed with the partial order mentioned earlier has the following property: Now, using the triangular inequality and (14), we obtain: 
From (15), we get: 
From (16), we get: 
From (17) and using the triangular inequality, we get: 
